Kratak naslov: Rendgenkraniometrijska analiza nakon bimaksilarne hirurške korekcije
Changes in the sagittal plane are reflected in a significant increase of angles SNA (by 4º on the average), ANB (6°), and a significant reduction in angles SNB (3º), ArGoMe (8°), NGoMe (6.2º), Bjorks sum (7°) and the angle of skeletal convexity NAPg (2º). Changes in vertical relationships are reflected in a significant reduction in overall anterior face height N-Me (by 5mm on the average), the lower anterior face height ANS-Me(4mm), in a significant increase in the total posterior face height S-Go (2.5-3mm), lower posterior face height PNS-Go(4mm), in a significant reduction of the basal angle PP/MP (5º) and angle that mandibular plane closes with the anterior cranial base NS/MP(4º). Comparison of investigated variables in the analyzed group after surgery with the same values in the control group shows that they are significantly closer to biometric standards. Conclusion.
Bimaxillary surgery alters significantly the skeletal relationships and facial dimensions typical of mandibular prognathism and normalizes the skeletal profile and apearance in operated patients. These are usually the basic motives why these patients seek the orthognathic surgery.
Literature data indicate that severe forms of dentofacial deformities occur in 0.5% of people in the general population. The fact is, however, that of all patients requiring orthognathic surgery, 28-34% are those with mandibular prognathism. 1 Diagnosis and treatment of severe craniofacial disharmonies requirea multidisciplinary approach and a team work. The base of each treatment is a detailed analysis of the orofacial complex that provides objective information on the severity and phenotypic characteristics of the existing deformity.In the majority of cases class III deformities are combined by maxillary retrognathia, mandibular prognathism and varying degrees of vertical dyscrepances. 2, 3, 4 During past decades various surgical procedures have been advocated for correction of these deformities.Until the 80s of the last century,the surgical correction of mandibular prognathism has been mainly performed by isolated operations on the mandible. 5, 6, 7, 8 Nowadays, it is clear, that such operations, in most cases, cannot normalize the skeletal relationships and achieve the optimal aesthetic results. 9, 10, 11, 12 Clinical experience and numerous scientific references suggest that correction of skeletal disharmonies, harmonization of occlusion and correction of facial appearance in patients with severe mandibular prognathism can only be achieved by bimaxillary surgery, wich means by planned surgical reposition of both jaws. 11, 12, 13, 14, 15, 16 The aim of this study was to determine to what extent and in what way bimaxillary surgical correction change the skeletal dimensions and relations typical of mandibular 6 prognathism and if the postoperative results can be compared with biometric values of these dimensions in subjects with normo-occlusion.
Methods
The sample of the present study comprised two groups, analyzed group and control group. The analyzed group consisted of 20 patients who were admitted at the Department of maxillofacial surgery, School of dental medicine in Belgrade for surgical correction of mandibular prognathism in the period from 2003-2013 year. Ten patients were females and ten males of 19.8±5.3 mean age. The control group consisted of 30 young persons of 21.5± 3.5 mean age with normo-occlusion. For the purposes of cephalometric research a total of 70 lateral cephalometric radiographs were made and divided into three groups:
Group A consisted of 20 lateral cephalometric radiographs derived from the patients of the analyzed group before surgery and before orthodontic preparation.
Group B consisted of 20 lateral cephalometric radiographs derived from the same patients of the analyzed group 6 months to a year after bimaxillary surgical correction of mandibular prognathism.
Group C consisted of 30 lateral cephalometric radiographs made in control group.This collection was selected from the files of our dental school (archive of the author).
Lateral cephalograms are made in the Plan-Meca radiological center and the Center for the head and neck radiology at the School of dental medicine in Belgrade with a special apparatus "ORTOCEPH" (Siemens, Bensheim, Germany). The recordings were made by standard techniques at a voltage of 65 to 80 kV and strength of 20mA, and the exposure was from 1 to 1.5 sec. Recording was performed on the X-ray film 18×24cm.All radiographs were scanned and transformed into digital form.
The choice of operative technique
Each patient of the analyzed group was subjected to special consultative review and selected for the purpose of these investigation on the basis of precise analysis of the phenotypic characteristics of present deformity. The patients were sent to orthodontic preparation for a period of one and a half year, and then subjected to surgical correction.
The surgical procedure was performed by a successive bimaxillary approach that involves LeFort I osteotomy of the maxilla and bilateral sagittal split ramus osteotomy of the mandible. The rigid fixation (mini titanium plates and screws) was used to fix the bone fragments. A combination of solid and elastic intermaxillary immobilization was applied for a period of 6-8 weeks after surgery. 9, 17, 18 
Cephalometric research
All lateral cephalograms made in the analyzed group before and after surgery, as well asin the control group were subjected to cephalometric analysis. For this purpose a special computer programme "Dr. Ceph" (FYI Technologies, GA, USA, last revised edition, version 9.7) was used ( Comparison of three sets of data was performed using the parametric analysis of variance 9 (ANOVA) with Tukey-Snedecor post-hoc test. The shape of data distribution was examined using the Kolmogorov-Smirnov test. This test showed that all variables had a normal distribution, and in the further course of data processing they were portrayed as means, standard deviations, minimum and maximum values and coefficients of variation (in%). The minimum requirement for a statistically significant difference was whenthe probability (p, significance level) was less than or equal to 0.05. 
Results

Comparison of values of linear skeletal variables in
Discussion
The main objectives of surgical treatment in patients with mandibular prognathism are to normalize the facial profile, to harmonise the occlusion and to rehabilitate the basic functions of the orofacial system. Correction of the main skeletal parameters to within the normal range of values is usually regarded as a main aim of treatment.
The choice of surgical technique is certainly one of the key factors for successful realization of these objectives. Having in mind the extreme variability of the craniofacial morphology in patients with mandibular prognathism 2, 3, 4 , it is clear that modality of surgical treatment must be appropriate to basic phenotypic characteristics of the present deformity. 9, 10, 11, 12, 14, 15 Modality of surgical treatment in this study was determined after a detailed clinical and cephalometric analysis in each subject. In all subjects of the analyzed group the Le Fort I maxillary advancement associated with mandibular set back osteotomy according to Obwegeser and Dal Pont was performed. 9, 17, 18 Evaluation of certain skeletal variables in the experimental group before surgery revealed that 40% of subjects had significantly decreased SNA angle in relation to biometric standards, that maxillary length was decreased in 55% of subjects. In 85% of subjects the relationship of the mandible to the anterior cranial base (NS/MP angle) was typical of mandibular prognathism associated with vertical dyscrepances. The average value of ANB angle in the analyzed group before the operation amounted to -4.7±3.04º. In 75% of subjects in the analyzed group deformity was a combination of maxillary retrognathia and mandibular prognathism. 9 Comparative analysis of selected skeletal variables in the analyzed group 6 monthsone year after surgery with the values of the same variables before surgery showed that bimaxillary operations changed more linear and angular dimensions characteristic for mandibular prognathism. This operative procedure altered significantly the position of the maxilla and mandible in the sagittal plane and vertically, the length of the mandible and its relation to the anterior cranial base. The total anterior and lower anterior face height were reduced by 5mm on the average. The specificity of this operation is a significant increase of total posterior and lower posterior face height (by 3-4mm on the average) and the length of te posterior cranial base S-Ar. This alterations normalized the relationship between the anterior and posterior face heights and led to harmonization of facial dimensions in operated patients. These results are consistent with the results of numerous studies wich indicate the significant harmonization of facial dimensions after bimaxillary operations. 11, 12, 13, 14, 15, 16, 19, 20 The significant increase of posterior face height in operated patients, especially the increase of lower posterior face height and posterior cranial base is a result of anterior rotation of the proximal segment of the mandible during the bilateral ramus osteotomy, which is necessary in order to establish normal occlusal relationships.
Introduction of Le Fort I osteotomy in the operative procedure changed significantly the values of SNA, SNB, ANB angles and the angle of skeletal convexity NAPg. In that manner bimaxillary surgery altered significantly the typical imbalance in anterio-posterior skeletal relationships in patients with mandibular prognathism. After operation the SNA angle increased by 4º on the average, which is specifity of bimaxillary surgical correction of mandibular prognathism. SNB angle after surgery was reduced on the average of slightly more than 2º, but is still higher than the biometric standard. The values of ANB angle in the analyzed group after operation increased by 6º on the average, but they are still below optimum.Johnston (2006) also stated that values of SNA, SNB and ANB angles after bimaxillary surgery showed significant improvement, but in 54% of treated patients ANB angle values are still below the ideal, while 52% of patients still have great values of SNB angle. 19 Bimaxillary surgery reduced also the most vertical components of mandibular prognathism. Significant reduction of NS/MP, FH/MP, ArGoMe, ArGoN angles and Bjork's sum normalized the positions of maxilla and mandible to the anterior cranial base and the mutual relation of the jaws vertically, which is confirmed by other studies. 14, 15, 16, 19, 20 According to the literature the efficiency of an operation has been expressed in the percentage of patients who have certain cephalometric dimensions brought into the framework of ideal or acceptable norms. 19 In the context of this study, the efficacy of bimaxillary surgery has been evaluated by comparing the tested skeletal parameters in the analyzed group after surgery with the values of these parameters in the control group.
13
These analyses revealed that values of most examined variables after surgery were significantly closer to their values in subjects of the control group. This is especially true for the values of the total anterior and posterior face heights, and the angles SNA, NS/PP, 14, 15, 16, 19, 20 However, the operation did not remove all skeletal features of prognatism.The .
